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DETAILED ACTION 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 14-22, 26, 28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Marisic (2,384,946) in view of Fernholz et al (3,939,199) and optionally further in 
view of Mieike et al (5,656,195). 

Marisic '946 discloses a process of producing hydrogel pellets by continuously 
contacting within an enclosed mixing chamber such as an injector or nozzle mixer, 
streams of reactant solutions of such concentration and proportions that no gelation 
occurs within the mixer, but only at some predetermined time after leaving the mixer, 
and under such conditions of flow that each stream is completely and uniformly 
dispersed within and throughout the other at the instant of contact. The resultant 
colloidal solution is ejected from the mixer through an orifice or orifices of suitable size 
so as to form globules of the solution which are introduced into a fluid medium where 
the globules of the colloidal solution set to a gel before they pass out of the medium 
(note page 2, lines 48-64). Pellets may also be formed by a process analogous to spray 
drying wherein the gelable solution is sprayed into a drying tower (note page 2, left 
column, lines 68-72). The fluid medium can be constituted of a gas such as air (note 
sentence bridging the 2 columns on page 2). 

Marisic '946 further disclose that the fluid medium may contain components, 
which can be dissolved therefrom by the hydrosol (note page 1 , left column, lines 17- 
18). 



Application/Control Number: 09/447,030 
Art Unit: 1734 



Page 2 



Marisic '946 discloses tliat tlie liydrogel can be produced from a solution of 
sodium silicate and hydrochloric acid (note Example III). 

It would have been obvious to one skilled in the art to select any embodiment 
among the specifically disclosed embodiments, Merck & Co. Inc. v. Biocraft Laboratory 
Inc. 10 USPQ 1846. 

Marisic '946 further discloses that the fluid medium is maintained at a 
temperature below the boiling point of said sol. After setting is complete, the hydrogel 
(in Marisic '946, "hydrogen" appears to be a misspelled) may be washed, base 
exchanged, heat treated or othenwise processed to obtain the desired physical and 
chemical characteristics in the final product (note page 2, right column, lines 14-40). 
The resulting gel possesses open pores free of liquid, this product is considered the 
same as the claimed aerogel. 

Marisic does not specifically disclose the temperature of the process, however, it 
would have been obvious to optimize these process conditions to obtain the best 
results. It would also have been obvious to dry the hydrogel to obtain aerogel since 
aerogel is desired in the art. 

For the step of converting the hydrogel to aerogel, in the event that the above 
heat treating step of Marisic '946 is not sufficient to convert the hydrogel to aerogel, 
Mieike '195 can be applied as stated below. 

Mieike '195 teaches that silica aerogel particles are desired to be used in 
moldings (note claim 1 ). Mieike '1 95 further discloses that silica aerogel can be 
produced by solvent exchange, and subsequent supercritical drying a silica hydrogel. 

Thus, it would have been obvious to one of ordinary skill in the art to convert the 
hydrogel of Marisic to aerogel because aerogel is desired to be used in moldings as 
suggested by Mieike '195. 
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The difference is IVIarisic 946 does not disclose tliat tine fluid medium is moving 
substantially against the direction of gravity. 

Fernholz '199 discloses that for a spray-drying process for converting a sol to a 
gel, in order to avoid damage of the gelled and still soft particles, they can be sprayed in 
upward inclined direction and collected in a liquid bath (for example water) or they can 
be conducted in countercurrent flow with a current of air or gas which reduces their 
impact velocity and simultaneously improves their resistance by drying. In this manner 
particles of almost any desired size can be produced (note column 2, lines 23-33). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention was made to use a current or air or gas in countercurrent flow with the spray 
of silica sol in the process of Marisic '946, as suggested by Fernholz '199 because such 
countercurrent flow of air would prevent damaging the soft, gelled particles by reducing 
the silica gels impact velocity and improving their resistance by drying. 

For claims 20 and 28, the subject matter as a whole would have been obvious to 
one having ordinary skill in the art at the time the invention was made to have used both 
the water bath and the countercurrent flow of air to avoid damage of the gelled and still 
soft particles, because combining two or more ways as disclosed in Fernholz '199 for 
the same purpose has been held to be a prima facie case of obviousness, see In re 
Kerkhoven, 205 USPQ 1069. 

Claims 14-22, 26, 28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over EP 0 687 1 99 (references are made to the translation) in view of Mieike '1 95. 

EP '199 discloses a method of producing spherical particles made from inorganic 
oxides by means of a sol/gel conversion, in the case of which a sol is sprayed in such a 
manner from below into a reaction zone containing a reactant gas that the sol does not 
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split open into individual sol droplets until immediately before or as it enters the reaction 
zone and the formed sol droplets fly through the reaction zone on a curved trajectory 
while being solidified, and the presolidified sol particles are then caught in a trap. As a 
result of the method of operation according to the invention, the location and point in 
time of the sol droplet formation are advantageously coordinated with the start of the 
gelling (presolidification) of the sol droplets. The sol droplets, which at the point in time 
of their formation are still liquid sol drops of an almost ideal spherical shape and largely 
the same spherical diameter, when flying through the reaction zone, are fixed in their 
almost ideal uniformly spherical shape; that is, they are presolidified so that they are 
largely protected from deforming effects before, by means of additional measures of the 
sol/gel process which are known per se, the sol droplets which were presolidified in their 
spherical shape are finally solidified to be stable. For this purpose, the spraying device 
is arranged at a defined distance below the inlet opening into the reaction zone, the 
distance corresponding approximately to that distance starting from the spraying device 
at which the sol splits open into sol droplets. In addition, the sol is injected from the 
spraying device from below, that is, against the force of gravity, at a certain angle a into 
the reaction zone, the angle a in this case being formed from a horizontal axis disposed 
perpendicularly to the force of gravity and of the tangent of the sprayed sol in the outlet 
point from the spraying system (note translation paragraph bridging pages 5-6). As 
shown in Figure 1 , the sol droplets eventually switch from an upward to a downward 
flow, this fairly shows that the flow is diminishes in the direction of the flow as required 
in the instant claim 19. 
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EP '199 further teaches that in the case of a very narrow distance of the spraying 
device from the inlet opening of the reaction zone containing the reactant gas, it may be 
expedient, for example, when spraying nozzles or hollow needles with a small diameter 
are used, to blow a purge gas (such as compressed air or water vapor) through the 
spraying device in order to avoid a clogging of the spraying device by prematurely 
gelling sol (note page 7, sentence bridging pages 7-8). 

When the air is used as the purge gas, the stream containing the air and sol is 
considered as an atmosphere containing sol. It should be noted that "atmosphere" as 
required in the instant claims does not have to be inside a reactor. Alternatively, when 
the sol is sprayed into the medium contained in the reaction zone, the flow of lyosol 
would disturb and displace the air in the atmosphere in the reaction zone to cause a 
flow of air in the same direction as the flow of sol, i.e. against gravity. 

Also, when air is used as the purge gas, such air is considered as the moving 
atmosphere (as stated in the above paragraph), and since air normally contains some 
humidity (i.e. water vapor), the humidity in the air is considered as the "further gaseous 
medium" as required in the instant claim 15. Furthermore, it would have been obvious 
to one of ordinary skill in the art to use a combination of air and water vapor, since both 
are disclosed as suitable purge gas, as the purge gas in EP '199 to form an atmosphere 
containing air and water vapor as one further gaseous medium as required in the instant 
claim 15. 

EP '199 discloses that the gel can be collected in a vessel filled with a fluid, e.g. 
with water (note page 13, lines 8-14) 
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Since tine process of EP '199 as an upward flow (against tlie force of gravity), it 
would inherently have the classifying action (i.e. screening), note instant specification, 
page 7, 5th paragraph, as required in the instant 18. 

EP '199 also teaches that the method according to the invention can be used for 
the gelling of sols in the case of which, according to the sol/gel process, an instable sol 
is obtained, for example, by mixing an alkaline constituent with an acid constituent. 
Preferably, according to this approach, particles are made from silicon dioxide or 
alumosilicate. Thus, for example, a sol can be obtained which contains a silicon dioxide 
and which can be used in the method according to the invention in that, as the alkaline 
constituent, an aqueous solution of an alkali metal silicate, such as a sodium silicate 
solution, is mixed in a manner known per se with an aqueous solution of an inorganic 
acid, such as an aqueous sulfuric acid solution or hydrochloric acid solution, or an 
organic acid, such as an aqueous formic acid solution or acetic acid solution (note EP 
'199, page 9, lines 6-16). Thus, EP '199 fairly teaches, with sufficient specificity, the 
step of forming an instable sol by mixing silicon dioxide or sodium silicate with 
hydrochloric acid. 

EP '199 teaches that the reactant gas used in the method according to the 
invention can be easily held in the reaction zone as a closed receptacle above the 
corresponding trap. In this case, as required, fresh reactant gas can be continuously 
refilled by means of a separate feeding of gas into the reaction zone. In addition to the 
above-mentioned alkaline and acid reactant gases, when self-gelling sols are used. 
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inert gases, sucli as air or nitrogen, may also be used as reactant gases (note EP '199, 
page 14, first full paragraph). 

The difference is EP '199 does not disclose the step of converting the hydrogel 
into aerogel. 

Mieike '195 is applied as stated above to teach the step of converting the 
hydrogen into aerogel so that the aerogel can be used in molding application. 

Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over Marisic 
(2,384,946) in view of Fernholz et al (3,939,199) and EP 0 658 513. 

Marisic '946 and Fernholz '199 are applied as stated in the above rejection. 
The difference not yet discussed is Marisic '946 does not teach the silylating 

step. 

EP '513 discloses that it has been found that silica gels can be dried under 
subcritical conditions if they are reacted with a silylation agent prior to drying. The 
products obtained are referred to as "xerogels". They are outstanding heat insulation 
materials (note column 1 , lines 35-42). 

It would have been obvious to one of ordinary skill in the art to convert the gel of 
Marisic into an aerogel (i.e., xerogel) by first silylating the gel, as suggested by EP '513 
in order to dry the gel without collapsing the gel structure and because EP '513 teaches 
that aerogel is a desired product in the art as heat insulation material. 

Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over EP '199 
in view EP '513. 
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EP '199 is applied as stated above. 

Tlie difference is EP '199 does not disclose the silylating step. 
EP '513 is applied as stated above to teach the silylating step. 

Claims 14-22, 26, 28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over WO 95/0661 7 in view of Fernholz '1 99. 

WO '617 discloses a hydrophobic silica aerogel obtained by reacting a water- 
glass solution with an acid at a pH of from about 7.5 to 1 1 , substantially removing ionic 
constituents from the resulting silica hydrogel by washing with water or dilute aqueous 
solutions of inorganic bases, while the pH of the hydrogel is kept in the range of from 
about 7.5 to 1 1 , displacing the aqueous phase contained in the hydrogel by isopropanol, 
and subsequently supercritically drying the resulting alcogel (note claim 1). 

WO '617 further discloses that the hydrogels, which are used as starting 
materials for the silica aerogels can advantageously be prepared from alkali metal 
waterglass, especially sodium waterglass. This entails a waterglass solution, which is 
normally from 10 to 30, preferably 12 to 20, % by weight, being mixed homogeneously 
with a dilute acid, in particular a mineral acid, preferably sulfuric acid, so that the pH of 
the mixed product is adjusted to, as a rule, from 7.5 to 1 1 , preferably 8 to 1 1 , particularly 
preferably 8.5 to 1 0, very particularly preferably 8.5 to 9.5. It is particularly beneficial to 
use for this purpose, a mixing nozzle from which the sol is sprayed and solidifies, during 
the flight through the air, to hydrogel droplets (note page 2, lines 30-41). The mineral 
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acid as disclosed in WO '617 fairly suggests other acids, such as hydrochloric, beside 
the exemplified sulfuric acid. 

For the "at least one further gaseous medium", since atmospheric "air" normally 
contains at least some humidity (water vapor), the humidity in the air is considered as 
the claimed "at least one further gaseous medium". 

For claims 20 and 28, note the reasons as stated above. 

The difference is WO '617 does not disclose that the air is flowing against the 
direction of gravity. 

Fernholz is applied as stated above to teach that in order to avoid damage to the 
soft, gelled particles, they can be sprayed upward inclined direction and collected in a 
liquid bath or they can be conducted in countercurrent flow with a current of air. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention was made to use a current or air or gas in countercurrent flow with the spray 
of silica sol in the process of WO '617, as suggested by Fernholz '199 because such 
countercurrent flow of air would prevent damaging the soft, gelled particles by reducing 
the silica gels impact velocity and improving their resistance by drying. 

Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over Merz et 
al (3,872,217) in view of Fernholz '199 and EP 0 658 513. 

Merz '217 discloses a process for forming substantially spherical, silica- 
containing hydrogels which comprises: feeding a dilute mineral acid to the upstream 
end of a continuous-flow mixing zone; adding waterglass to sodium or potassium to said 
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dilute acid at various points distributed along the downstream path of said dilute acid, 
the dilute acid and the waterglass being fed to the mixing zone in such an amount that 
the silica hydrosol formed in the mixing zone reaches a pH of from 5 to 10; and spraying 
said silica hydrosol into a gaseous medium to form droplets of hydrosol which solidify to 
a spherical silica hydrogel while freely falling (note claim 1). The disclosure of "mineral 
acid" fairly suggests hydrochloric acid. 

The differences are Merz '217 does not disclose (1) the air is flowing against 
gravity and (2) the step of silylating the lyogel. 

For (1), Fernholz is applied as stated above. 

For (2), EP '513 discloses that it has been found that silica gels can be dried 
under subcritical conditions if they are reacted with a silylation agent prior to drying, the 
products obtained are referred to as "xerogels". They are outstanding heat insulation 
materials (note column 1 , lines 35-42). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to silylating the hydrogels obtained by process of Merz '217, as 
suggested by EP '513, because by doing, the hydrogels can be converted to xerogels at 
subcritical conditions and xerogels is a desired materials in the art as heat insulation 
materials. 

Applicant's arguments filed December 1 1 , 2009 have been fully considered but 
they are not persuasive. 

Applicants argue that the sol or gel of Fernholz is not silica as in Marisic. 
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In Fernholz '199, the method as described, i.e. spraying a thin paste of the 
particles in a sol through a nozzle and allowing the sol to gel in the free fall (note column 
2, lines 23-25) is to produce a carrier (note "the carriers thus obtained", column 2, lines 
34-35) and the carrier can be silicic acid (i.e. a form of hydrated silica) (note column 1 , 
lines 50-53 and Example 1c). Thus, Fernholz '199 fairly suggests that the sol used in 
the process described above can be silicic acid. In any event, even if the sol in 
Fernholz '1 99 is not silica, Fernholz '1 99 still fairly suggests to one of ordinary skill in the 
art that in order to avoid damage of any gelled and still soft particles (not limit to just any 
type of gelled, soft particles), they can be sprayed in upward inclined direction and 
collected in a liquid bath (for example water) or they can be conducted in countercurrent 
flow with a current of air or gas which reduces their impact velocity and simultaneously 
improves their resistance by drying (note column 2, lines 25-33). 

Applicants argue that Marisic teaches that it is essential to the formation of a 
structurally strong pellet that the sol not be mechanically disturbed during the time of 
setting. 

As disclosed in Marisic, an example of "mechanically disturbed" is the formation 
of steam which introduces gas bubbles of large size compared with the size of the 
pellet. Since Marisic discloses a flow against gravity (note Figure 4), the direction of 
flow does not appear to cause the sol to be "mechanically disturbed". Furthermore, as 
taught by Fernholz, the countercurrent flow of air only helps avoiding damage of the 
gelled and still soft particles, thus, such flow of air would not cause the sol to be 
"mechanically disturbed". 
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Applicants argue tliat wliile tine colloidal solution flows upward in Marisic, the 
medium is stationary. Thus, there is no countercurrent flow, in which the flow of the 
colloidal solution goes against the flow of the medium. 

For Applicants' claims requiring the atmosphere to flow against gravity, Fernholz 
is applied as stated above to teach such limitation, not Marisic. In response to 
applicant's arguments against the references individually, one cannot show 
nonobviousness by attacking references individually where the rejections are based on 
combinations of references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 
1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). For the 
"countercurrent flow" argument, it should be noted that Applicants' claims only require 
that the atmosphere flows against gravity, but not requiring the flow of the colloidal 
solution to be against the flow the medium (i.e. atmosphere), the colloidal solution can 
flow in any direction, such as co-current, perpendicular, to the flow of the atmosphere as 
long as the flow of the atmosphere is against gravity. 

Applicants argue that since Marisic clearly teaches that the spherical sols 
become damaged or can lose their shape if mechanically disturbed, one skilled in the 
art would avoid using any method which would disturb the sol, and this would include 
the countercurrent flow of Fernholz. 

Again, Fernholz clearly teaches that the countercurrent flow of air would "avoid 
damage" of the gelled and still soft particles, thus, the countercurrent flow of air would 
cause the sols to be mechanically disturbed, as disclosed in Marisic, that can cause the 
sols to become damaged. 
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Applicants argue tliat IVIieIke teaclies tliat aerogel particles are desired to be 
used in moldings; however, none of Applicants' claim recited a molding. 

Mieike is applied to suggest to one skilled in the art to convert the gel obtained in 
Marisic to an aerogel so that it can be used in a molding. Applicants' claims do not 
exclude the step of using the aerogel to form a molding as long as an aerogel is formed 
in Mieike. 

Applicants argue that for claim 28, there is no disclosure in Fernholz of either the 
formation of hydrosol from silicic acid and mineral acid or of trapping substantially 
globular hydrogels in a layer of water. 

For the formation of hydrosol from silicic acid and mineral acid, Marisic is applied 
to teach this feature, not Fernholz. For the trapping the hydrogels in a layer of water, 
Fernholz teaches two alternative methods to avoid damaging the gelled particles, one is 
collecting the particles in a liquid bath and the other is using a countercurrently flow of 
air. Thus, it would have been obvious to one skilled in the art to combine both methods 
for the same purpose. In re Kerkhoven, 205 USPQ 1069. 

Applicants argue that EP '199 does not disclose the step of introducing a lyosol 
into an atmosphere flowing in a direction substantially in opposition to the force of 
gravity to form a substantially globular lyogel. 

As stated in the above rejection, the purge gas, when used, is considered as the 
claimed "atmosphere" flowing in a direction against gravity or alternatively, when the sol 
is sprayed into the medium contained in the reaction zone, the flow of the lyosol would 
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disturb and displace tine air in tine atmospliere in tine reaction zone to cause a flow of air 
in the same direction as the direction of the lyosol, i.e. against gravity. 

Applicants' argument regarding Mieike is not persuasive for the same reasons as 
stated above. 

The rejections over Marisic in view of Fernholz and Frank and over EP '199 in 
view of Frank are maintained for the same reasons as stated above. 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ngoc-Yen M. Nguyen whose telephone number is (571) 
272-1356. The examiner can normally be reached on Part time schedule. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Emily Le can be reached on (571) 272-0903. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding tine status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Ngoc-Yen M. Nguyen/ 
Primary Examiner, Art Unit 1734 

nmn 

April 26, 2011 



